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the double precision instruction both modify a common 
register, and if an instruction being currently decoded speci- 
fies that common register as a source, then an SP producer/ 
DP producer conflict exists, and the method proceeds to 540. 
At 540 the method generates an indication, e.g. asserts a 
signal, sets a control bit, or the like, that an SP producer/DP 
producer conflict exists. If no SP producer/DP producer 
conflict is identified, then the method proceeds to 545 to 
begin checking for an SP producer/DP consumer conflict. 

At 545, the method checks whether there are any active 1 
SP modifying instructions in the pipe. In at least one 
embodiment SP counter 440 and DP counter 450 (FIG. 2) are 
used for this purpose. If there are one or more active SP 
modifying instructions in the pipe, the method proceeds to 
550. At 550, the method determines if there is a double 1 
precision consumer instruction in the fetch group being 
decoded. If not, then there is no double precision consumer 
to cause an SP producer/DP consumer conflict, and so the 
method proceeds to 565. If there is a double precision 
consumer in the fetch group, however, the method proceeds 2 
to 555. At 555 the method compares the register being 
modified by the active SP instruction in the pipe with the 
source registers specified by the double precision consumer 
instruction. This comparison is performed, in at least one 
embodiment, using the mask registers 460 and 470 illus- 2 
trated in FIG. 2. If the method determines at 555 that the 
destination register of an active SP modifying instruction 
modifies the same register specified as a source of the double 
precision consumer instruction, the method generates an 
indication that an SP producer/DP consumer conflict exists 3 
at 560. Otherwise, the method begins checking for a DP 
producer/SP consumer conflict at 565. 

At 565, the method checks whether there are any DP 
modifying instructions active in the pipe. As in 545, in at 3 
least one embodiment SP counter 440 and DP counter 450 
(FIG. 2) are used for this purpose. If there are one or more 
active DP modifying instructions in the pipe, the method 
proceeds to 570. If not, then the method generates an 
indication that no conflict exists at 590. 4 

At 570, the method determines if there is a single preci- 
sion consumer instruction in the fetch group being decoded. 
If not, then there is no single precision consumer to cause a 
DP producer/SP consumer conflict, and so the method 
proceeds to 590. If there is a single precision consumer in the 4 
fetch group, however, the method proceeds to 575. At 575 
the method compares the register being modified by the 
active DP instruction in the pipe with the source registers 
specified by the single precision consumer instruction. This 
comparison is performed, in at least one embodiment, using 5 , 
the mask registers 460 and 470 illustrated in FIG. 2. If the 
method determines at 555 that the destination register of an 
active DP modifying instruction modifies the same register 
specified as a source of the single precision consumer 
instruction, the method generates an indication that a DP 5: 
producer/SP consumer conflict exists at 580. Otherwise, the 
method continues on to 590. 

Those skilled in the art will appreciate that various 
techniques for comparing the registers specified as sources 
and/or destinations of instructions can be employed consis- « 
tent with the teachings set forth herein. In addition, any 
number of signal generation techniques and/or hardware can 
be used to generate the signals discussed. It will also be 
appreciated that the order of action specified in methods 300 
(FIG. 3) and 500 (FIG. 5) is flexible, and the various 6. 
implementations may perform these actions in a different 
order than that illustrated. 



Realizations in accordance with the present i 
have been described in the context of particular embodi- 
ments. These embodiments are meant to be illustrative only 
and are not intended to be limiting. Many variations, modi- 
fications, additions, and improvements are possible and will 
become apparent to those skilled in the art upon consider- 
ation of the teachings set forth herein. Accordingly, plural 
instances may be provided for components described herein 
as a single instance. Boundaries between various compo- 
i nents, operations and data stores are somewhat arbitrary, and 
particular operations are illustrated in the context of specific 
illustrative configurations. Other allocations of functionality 
are envisioned and may fall within the scope of claims that 
follow. Finally, structures and functionality presented as 
discrete components in the exemplary configurations may be 
implemented as a combined structure or component. These 
and other variations, modifications, additions, and improve- 
ments may fall within the scope of the invention as defined 
in the claims that follow. 
What is claimed is: 

1. A method comprising: 

if a dependency exists between a greater width producer 
instruction and a lesser width consumer instruction, a 
processor modifying the lesser width consumer instruc- 
tion by substituting for execution a greater width source 
register specifier for a lesser width source register 
specified in the lesser width consumer instruction; 

the processor executing the greater width producer 
instruction and placing a result of the execution in the 
greater width source register; and 

the processor executing the lesser width consumer 
instruction using the greater width source register. 

2. The method of claim 1 wherein the greater width source 
register substituted for the lesser width source register is the 
greater width register onto which the lesser width source 
register is aliased. 

3. The method of claim 2, wherein substituting the greater 
width register includes setting an indication that the lesser 
width source register is to be replaced by the greater width 
register. 

4. A method comprising: 

determining, if a dependency exists between a greater 
width instruction and a lesser width instruction; 

if a dependency exists between a greater width producer 
instruction and a lesser width consumer instruction, a 
processor modifying the lesser width consumer instruc- 
tion by substituting for execution a greater width source 
register specifier for a lesser width source register 
specified in the lesser width consumer instruction, 
executing the greater width producer instruction and 
placing an execution result into the greater width 
source register, and executing the lesser width con- 
sumer instruction using the greater width source reg- 
ister; and 

if a dependency exists between a lesser width producer 
instruction and a greater width consumer instruction, 
the processor substituting plural instructions for the 
greater width con sumer inst ruction and executing the 
plural instructions I in stead I of the greater width con- 
sumer instruction. 

5. The method of claim 4 further including stalling at least 
one instruction of a fetch group if a dependency exists 
between an instruction in the fetch group and both an active 
lesser width producer instruction and an active greater width 
producer instruction, until at least one of the active lesser 
width producer instruction or the active greater width pro- 
ducer instruction is retired, and then resuming execution. 
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6. The method of claim 4 wherein the greater width source 
register substituted for the lesser width source register is the 
greater width register onto which the lesser width source 
register is aliased. 



between a greater width producer instruction and the 
lesser width consumer instruction. 
17. The instruction decode unit of claim 16 further 
including logic to prevent at least one instruction from being 



7. The method of claim 6, wherein substituting the greater 5 delivered for execution if a dependency exists between an 



width register includes setting an indication that the lesser 
width source register is to be replaced by the greater width 



8. The method of claim 4, wherein the plural instructions 



instruction in the fetch group and both an active lesser width 
producer instruction and an active greater width producer 
instruction. 

18. The instruction decode unit of claim 16, wherein tl 



substituted for the greater width consumer instruction to logic to substitute the greater width register specifier 



include: 

a first instruction to merge plural lesser width registers 
aliased onto a first greater width source register of the 
greater width consumer instruction, the plural lesser 
width registers to be merged into a first temporary 15 
register; 

a second instruction to merge plural lesser width registers 
aliased onto a second grea ter width so urce register of 
the greater width consurner |instruction| the plural lesser 
width registers to be merged into a second temporary 20 
r; and 



includes logic to set an indicator in the lesser width source 
register specifier indicating to that the lesser width source 
register is to be replaced by the greater width register. 

19. A processor comprising: 

an instruction decode unit including: 
logic to modify a lesser width consumer instruction by 
substituting a greater width source register specifier for 
a lesser width source register specifier in the lesser 
width consumer instruction if a dependency exists 
between a greater width producer instruction and the 
lesser width consumer instruction, and 
logic to substitute plural instructions for a greater width 
consumer instruction if a dependency exists between a 
lesser width producer instruction and a greater width 
consumer instruction. 

20. The processor of claim 19 further including logic to 
prevent at least one instruction from being delivered for 
execution if a dependency exists between an instruction in a 
fetch group and both an active lesser width producer instruc- 



a third instruction to execute the greater width consumer 
instruction using the first temporary register and the 
second temporary register as source registers. 

9. The method of claim 4, wherein determining if a 
dependency exists includes: 

generating a first register mask identifying registers to be 
modified by lesser width instructions active in a pipe- 
line; and 

generating a second register mask identifying registers to 30 tion and an active greater width producer instruction, until at 
be modified by greater width instructions active in the 
pipeline. 

10. The method of claim 9, wherein determining if a 
dependency exists includes: 

comparing a lesser width register specifier of 

tion against the second register mask; and 
comparing a greater width register specifier of an instruc 

tion against the first register mask. 

11. The method of claim 4, wherein determining if £ 
dependency exists includes determini ng if a greater width 40 substitute plural instructions for the greater width consumer 
instruction in a fetch group | modified | a lesser width source instruction includes: 
register specified by a younger instruction in the same fetch 
group. 

12. The method of claim 4, wherein determining if a 
dependency exists includes determining if a lesser width 45 
instruction in a fetch group modifies a greater width source 
register specified by a younger instruction in the same fetch 
group. 

13. Amethod of handling a register conflict between a first 
instruction specifying a greater width destination register 50 
and a second instruction specifying a lesser width source 
register, the method comprising a processor executing the 
second instruction using the greater width destination reg- 
ister as a source instead of the lesser width source register. 

14. The method of claim 13, wherein the register specified 55 
by the greater width source specifier is a greater width 



least one of the active lesser width producer instruction or 
the active greater width producer instruction is retired, and 
then resuming execution. 

21. The processor of claim 19, wherein the logic to 
instruc- 35 substitute the greater width register specifier includes logic 

to set a bit in the lesser width source register specifier 
indicating to that the lesser width source register is to be 
replaced by the greater width register. 

22. The processor of claim 19, wherein the logic to 



register onto which the register specified by the lesser width 
source register specifier is aliased. 

15. The method of claim 13, wherein substituting the 
greater width register specifier includes setting an indication 60 
that the register specified by the lesser width source register 
specifier is to be replaced by the greater width register. 

16. An instruction decode unit including 

logic to modify a lesser width consumer instruction by 
substituting a greater width source register specifier for 65 
a lesser width source register specifier in the lesser 
width consumer instruction if a dependency exists 



logic to generate a first instruction to merge plural lesser 
width registers aliased onto a first greater width source 
register specified by the greater width consumer 
instruction, the plural lesser width registers being 
merged into a first temporary register; 
logic to generate a second instruction to merge plural 
lesser width registers aliased onto a second greater 
width source register specified by the greater width 
consumer instruction, the plural lesser width registers 
being merged into a second temporary register; and 
logic to designate the first temporary register and the 
second temporary register as source registers of the 
greater width consumer instruction. 

23. The processor of claim 19, further including logic to 
determine if a greater width producer instruction that is part 
of a fetch group modifies a lesser width source register 
specified by a younger instruction in the same fetch group. 

24. The processor of claim 19, further including logic to 
determine if a lesser width producer instruction that is part 
of a fetch group modifies a greater width source register 
specified by a younger instruction in the same fetch group. 

25. A processor comprising 

means for determining if a dependency exists between a 
greater width instruct ion and a lesser width instruction; 

means for | modifying,, | the lesser width instruction by 
substituting a greater width source register specifier for 
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a lesser width source register specifier in the lesser 
width instruc tion if a dependency exists between a 
greater width |produce| instruction and a lesser width 
consumer instruction; and 
means for substituting plural instructions for the greater 5 
width consumer instruction if a dependency exis ts 
between a lesser width producer instruction I find I a 
greater width consumer instruction. 
26. The processor of claim 25, further including means for 
stalling at least one instruction in a fetch group if a depen- 10 
dency exists between an instruction in the fetch group and 
both an active lesser width producer instruction and an 
active greater width producer instruction, until at least one 
of the active lesser width producer instruction or the active 
greater width producer instruction is retired, and then resum- 15 



27. The processor of claim 25, wherein the means for 
substituting plural instructions for the greater width con- 
sumer instruction include: 
means for generating a first instruction to merge plural 20 
lesser width registers aliased onto a first greater width 
source register of the greater width consumer instruc- 
tion, the plural lesser width registers being merged into 
a first temporary register; 
means for generating a second instruction to merge plural 25 
lesser width registers aliased onto a second greater 
width source register of the greater width consumer 
instruction, the plural lesser width registers being 
merged into a second temporary register; and 



means for generating a third instruction to execute the 
greater width consumer instruction using the first tem- 
porary register and the second temporary register as 
source registers. 

28. The processor of claim 25, wherein the means for 
determining if a dependency exists includes means for 
determining if a greater width destination instruction in a 
fetch group modifies a lesser width source register specified 
by a younger instruction in the same fetch group. 

29. The processor of claim 25, wherein the means for 
deterrmning if a dependency exists includes means for 
determining if a lesser width instruction in a fetch group 
modifies a greater width source register specified by a 
younger instruction in the same fetch group. 

30. The processor of claim 19, wherein the instruction 
decode unit also includes: plural counters to track a number 
of instructions active in a pipeline; 

plural mask registers to hold vectors indicating particular 
registers to be modified by active instructions; and 

logic to compare destination and source registers specified 
by the instructions against at leas t one of the plural 
mask registers to determine if a | dependence] exists 
between an instruction being decoded and an active 
instruction. 



